ABSTRACT
I. Introduction
The subject of brain drain and skilled emigration has received considerable attention in recent decades. The emigration of skilled workers is thought to harm developing countries, where human capital is already scarce. One of the major causes of brain drain has been political instability often resulting from civil conflict. As internal conflict reduces the expected returns to educational investment, an educated person will have a higher incentive to migrate. However, there is little empirical evidence on the impact of civil conflict on the migration of skilled labor (an exception is Bang and Mitra, 2013) . In this paper, we reevaluate the existing evidence with better data and a more conservative specification, and propose a new framework through which to view the analysis.
According to Sambanis (2001) , civil conflict often occurs because of ethnic heterogeneity within a country, which appears to significantly increase the risk of civil war. 2 These findings are in contrast to Fearon and Laitin (2003) who show that after controlling for per capita income, more ethnically or religiously diverse countries are no more likely to experience significant civil violence. They find that characteristics such as, poverty, political instability, rough terrain, and large populations play a significantly larger role in explaining civil violence than ethnic or religious characteristics (Fearon and Laitin, 2003) . (2001) attempts to analyze any differences that may exist between ethnic and nonethnic civil wars and finds that political factors, such as the level of democracy, are more important than economic factors in causing ethnic civil war. Sambanis (2001) uses a rather strict criterion for coding a civil war as ethnic. In order to code as ethnic, the war must be "among communities (ethnicities) that are in conflict over the power relationship that exists between those communities and the state". 3 According to the well quoted definition of ethnic groups by Horowitz, "ethnic groups are defined by ascriptive differences, whether the indicium is color, appearance, language, religion, some other indicator of common origin, or some combination thereof" (Horowitz, 1985) . Fearon and Laitin acknowledge that there is a measurement problem with rigid classifications of ethnic, Overall, ethnic civil wars are correlated with greater intensity of violence (Eck, 2009) , exhibit a greater likelihood of recurrence (Kreutz, 2010) , and tend to be of greater duration (Kirschner, 2009 ). It would appear that because of these factors, ethnic civil wars would cause more harm to skilled human capital leading to their higher emigration. Indeed, this is the central result from Bang and Mitra's seminal paper (hereafter "BM"). However, it seems that no other paper has analyzed skilled and unskilled emigration based on a disaggregated data set of civil wars. In Section II, we postulate a simple framework to analyze the impact of a shock (here, ethnic or non-ethnic conflict), on the proportion of skilled migration and proportion of population that is educated. Our hypotheses predict contrasting results depending upon if the economy is assumed to be agglomerating in skilled labor or non-agglomerating with network effects. Section III introduces our data and empirical model. Section IV presents the results. Section V provides robustness checks and Section VI concludes.
II. Conceptual Framework
Assume a country has no skilled emigration if the entire population is educated. Also, as the share of the population becomes less educated, there is higher migration. We consider this to be an agglomerating economy, i.e., where there are increasing returns to scale from having an educated workforce. This is similar to the concept in Kremer's O-ring theory (Kremer, 1993) where one's marginal product depends upon other workers' marginal products in a complementary way. As the educated workforce goes down, there is an incentive to migrate. This is represented by a downward sloping curve with the vertical axis being share of migration that is skilled and horizontal axis being proportion of population that is educated. In this case, non-ethnic, and mixed or ambiguous. Fearon and Laitin in their coding identified as much as 18% of their civil war data set as "mixed or ambiguous" (Fearon and Laitin, 2003) .
we consider two separate types of shocks: (1) an ethnic civil war and a (2) non-ethnic civil war.
From existing empirical evidence, it can be assumed that an ethnic civil war would lead to a greater upward shift of the curve and we may move from an initial equilibrium point like A to a point like B as shown in Figure 1a for ethnic war and Figure 1b for a non-ethnic war. These shifts show an increase in skilled migration for both types of wars, given a fixed level of proportion of educated people. However, as the destruction is greater in ethnic wars on average (and also because wars appear to last longer), we have represented a greater upward shift of the curve in the case of the ethnic war. Not only is there a direct exogenous impact on skilled migration as assumed in earlier work, but war is also likely to lead to lower educational attainment because of closure of schools, risk to life and lower returns to schooling. This has been found in Blattman, and Annan (2010), Chamarbagwalaand Morán (2011), Kecmanovic (2013), Singh and Shemyakina (2016) , Swee (2009), and Walsh (2000) . This would make the equilibrium point shift from B to C as shown in Figures 1a and 1b . Here, too, it can be assumed that the negative impact on proportion of educated people will be greater in ethnic wars. Thus, point C is further up (and with fewer educated people as a share of the total population) in this agglomerating economy with an ethnic civil war compared to a non-ethnic civil war. In the data, this type of economy would show a positive correlation between an ethnic war and skilled emigration.
In the second case, we consider an economy that is non-agglomerating and with network effects. Here, if there is a more educated workforce, the proportion of skilled migration goes up (increases in brain drain may occur either due to linkages or due to formation of an agglomeration cluster abroad). This can be represented by an upward sloping curve in the same framework as shown in Figures 2a and 2b . The effect of the ethnic and non-ethnic civil wars is to shift from initial point A to point B (a larger increase in proportion of skilled migration in an ethnic civil war as compared to a non-ethnic civil war for a given proportion of educated people).
However, there is a second effect from point B to point C which may result in an ethnic war causing a lower proportion of skilled migration as compared to a non-ethnic war. Thus, the net effect of the type of war on proportion of skilled migration depends upon the underlying relationship between skilled migration and educated workforce (agglomerating or nonagglomerating).
III. Empirical Model and Data
We measure the impact of civil conflict on the emigration of high-skilled workers using the following equation:
(1)
The dependent variable, High-skillijt, is the stock of high-skilled emigrants (those with 13 or more years of education) divided by the stock of total emigrants from country i in region j in year t living in any of the six main OECD destination countries (the United States, Canada, Australia, France, Germany, and the UK). The dependent variable is compiled by Defoort (2008) and is available at 5-year intervals over the period 1975-2000, yielding six observations for each country. 4 While BM uses conflict data from both the Political Instability Task Force (PITF) and the Uppsala Conflict Data Program (UCDP), we primarily utilize UCDP data and use PITF and Correlates of War (COW) data as robustness checks. We follow BM's coding of conflict 4 This is in contrast to BM, who employ a time-fixed dependent variable. As seen in Figure A1 , the positive correlation between proportion of high-skill emigrants and civil conflict is weakened substantially when BM's time-varying proportion of high-skill emigrants is used.
variables and create dummy variables that take on a value of 1 if the country experienced a conflict within the past 5 years and a value of 0 otherwise. Both the UCDP data and PITF data are taken directly from the dataset that BM shared with us. In contrast to BM, our model includes a dummy variable for general civil conflict and a dummy variable for ethnic conflict. This specification tests whether ethnic conflict is significantly different than general conflict, as opposed to whether it is significantly different from no conflict.
5
Rj and Yt account for regional and year fixed effects. The matrix of country-level controls, Zi, consists of fixed country characteristics. These include colonial origins, legal origins, and geography from Acemoglu et al. (2001) . Because the dependent variable only accounts for emigration to the six main OECD countries, a country's geographic location and colonial and legal ties to OECD-6 countries may be important predictors of emigration and the selection rate. This is well documented in the brain drain literature (Docquier et al. 2007 ). To account for the effect of geography we include the median latitude and longitude of a country, as well as a dummy variable for whether a country is landlocked. We also include dummy variables for whether a country has legal or colonial origins with the OECD-6.
The time varying characteristics, Pit, in source country include: (a) the natural logarithm of GDP per capita, population, and the CPI inflation rate from the World Development Indicators; (b) average years of education in each source country from Barro and Lee (2013) ; (c) the democracy-autocracy index from the Polity IV project; (d) dummy variables for type of political systems from the Database of Political Institutions (Beck et al., 2001) ; and (e) dummy variables for type of effective executive from the Cross-National Time Series Data Archive (Banks, 2010) . Table 1 provides the summary statistics for all variables employed in our paper.
Thanks to an anonymous reviewer for making this suggestion.
In most of our specifications, we chose to omit one of BM's independent variables, total emigrants, as it is endogenous to the model. The total emigrants variable is the total foreign-born population residing in the OECD-6 from a particular country, which is also the denominator of the dependent variable. BM's justification for including this variable appears to be that it captures network effects, which have been shown to be an important determinant of migration flows. Diasporas are particularly important for unskilled emigrants because the network provides information and financial support, thereby lowering the cost of migration and assimilation and may also attract unskilled migrants via family reunification programs (Beine et al. 2010 ).
However, this approach does not come without its own set of problems.
First, including the denominator of the left-hand side variable as a control variable on the right-hand side variable may bias the estimates as a classical measurement error in this variable now leads to a bias in an ambiguous direction over and above the attenuation bias associated with measurement error in a standard regression. It is likely that total emigrants is a noisy variable both over time and within countries. For other reasons why such regressions should be treated with caution, please see Firebaugh and Gibbs (1985) . Therefore, as the total emigrants variable is endogenous to the model, we remove it from the regression except for column 3 in Tables 2 to 10 .
IV. Results
In Table 2 , the presence of civil conflict is positively correlated with the fraction of highly skilled emigrants, but the result is not statistically significant across a range of staggered controls. In Table 3 , column (7), the presence of ethnic conflict increases the fraction of highly skilled emigrants by about 1 percentage point, but the result is not statistically significant.
However, the presence of non-ethnic conflict (over and above peace) increases the fraction of highly skilled emigrants by about 4 percentage points and is statistically significant at the 5 percent level. These findings are quite different from those presented earlier in the literature because of time-varying definition of the dependent variable. However, they still support the argument that ethnic and non-ethnic wars are distinct phenomena (Sambanis 2001; ReynalQuerol 2002) . These studies have argued that ethnic civil wars are fueled by political grievances, while non-ethnic civil wars are fueled by a lack of economic opportunity. As posited in the conceptual framework, however, we find that for a non-agglomerating economy, ethnic wars may lead to lower skilled emigration as compared to non-ethnic wars. This may occur because ethnic wars also endogenously change the proportion of educated people in the economy more than non-ethnic wars. Table 4 tests for the impact of ethnic wars over and above general conflict and fails to find any additional significant effect. We also check if the impact is greater for medium-skill emigrants (those with 9-12 years of education) in Table 5 . Here, too, we find that ethnic conflict has no additional positive impact on migration (without regional fixed effects and additional controls, the correlation is actually negative). Analogously, we find opposite effects of general conflict on proportion of low-skilled emigration in Table 6 suggesting that conflict (but not ethnic conflict) leads to greater high-skilled emigration (but not low-skilled emigration). In order to test the robustness of our results, we carry out two types of checks. In Online Appendix Tables A1 and A2, we employ a dependent variable which is equal to the ln(Proportion of high-skill emigrants). We find results that are even stronger in suggesting that ethnic civil wars have no differential impact on high-skilled emigration (and the impact may be less as compared to non-ethnic conflict). Next, we consider two alternative sources of data for civil conflict other than UCDP. In Table A3 , we use the PITF data and Table A4 employs Correlates of War (COW) data for measurement of conflict. All estimates are consistent with estimates in Tables 2, 3 and 4.
V. Mechanism Check
In Tables 7 and 8 , we propose a mechanism check for the greater negative impact of ethnic wars on years of education as compared to non-ethnic wars. According to our conceptual framework, if we did find a greater impact of non-ethnic wars on high-skill emigration, ethnic wars must also decrease the average years of education more than non-ethnic wars in a non-agglomerating economy with network effects. We find that ethnic wars do seem to lead to greater decreases in average years of education. In the most conservative specification (column (6) in both tables), ethnic wars appear to have twice as much of an impact on reducing years of education (on average 1 year) as compared to a non-ethnic war (on average half a year). Reasons for this may include the greater destruction of human and physical capital, the lowering of state capacity and enforcement institutions, lower returns to schooling, and longer-lasting ethnic wars. This is consistent with the existing evidence on the harmful effects of ethnic civil wars. We can conclude that in the case of the non-agglomerating economy with network effects, ethnic wars could have a lower impact on high-skill emigration as compared to non-ethnic wars both in theory and from empirical evidence. 
VI. Conclusion
It has been suggested that ethnic civil wars should lead to greater high-skilled emigration in both theory and empirics (Bang and Mitra, 2013) . We show through a simple conceptual 7 We ran a regression with country fixed effects, which is presented as Appendix Table A5 . As before, we find insignificant differential effects of ethnic civil wars but also insignificant effect of general conflict because the country fixed effects soaks up much of the variation (R 2 is 0.91). As data on migration is updated every five years, there appears to be insufficient within-country variation available to be explained by the year and country-varying conflict data. framework that this may not be obvious as ethnic civil wars also simultaneously change the proportion of educated people in the economy. By accounting separately for the time-varying definition of the dependent variable, and by including other significant explanatory variables, the quantitative and qualitative results change significantly. Ethnic civil wars have insignificant effects on high-skilled emigration and across the most conservative specification effects are much less than those of non-ethnic wars. Results are robust to including regional and year fixed effects, and they stay insignificant after including geography, legal or colonial institutions.
Finally, we also try alternative definition of the dependent variable and also measure the conflict variable through two different data sets. These robustness checks do not change the main narrative that ethnic civil wars do not appear to have a differential positive or significant effect on high-skilled emigration as compared to non-ethnic wars. Overall, we believe that the literature on conflict and emigration needs to be more deeply researched, both at a theoretical and an empirical level because it can provide us with predictions about human capital flight and more effectively tailor policy recommendations. The Polity Index ranges from -10 to 10, where -10 to -6 indicates an autocracy, -5 to 5 an anocracy, and 6 to 10 a democracy. Bang and Mitra (2013) , is a dummy that takes the value of 1 if there has been an intrastate war in the past five years in the country and 0 otherwise, and is defined according to the UCDP data. Geography controls include the median latitude and median longitude of each country, as well as a dummy variable for whether the country is landlocked or not. The colonial origins controls include dummy variables on whether the country has been an English or French colony. The legal origins controls include dummy variables on whether the country has an UK, French or German-based legal system. Other controls starting in column (2) include CPI Inflation and Population, Polity Index, executive forms of government (president, premier, military executive, monarchy), and form of government system (presidential, assembly-elected president, parliamentary). Column (3) includes total immigrants as an additional control. a Proportion of high-skill emigrants is defined as the stock of high-skill emigrants divided by the stock of total emigrants from country i in year t living in any of the six main OECD destination countries (the United States, Canada, Australia, France, Germany, and the UK). High-skill emigrants are defined as those with a tertiary qualification (13 or more years of education). See Defoort (2008). Bang and Mitra (2013) , who apply the identification criterion of Fearon and Laitin to disaggregate the UCDP dataset. Conflict variables are dummies that take the value of 1 if there has been an ethnic or non-ethnic intrastate war in the past five years in the country and 0 otherwise. Geography controls include the median latitude and median longitude of each country, as well as a dummy variable for whether the country is landlocked or not. The colonial origins controls include dummy variables on whether the country has been an English or French colony. The legal origins controls include dummy variables on whether the country has an UK, French or German-based legal system. Other controls starting in column (2) include CPI Inflation and Population, Polity Index, executive forms of government (president, premier, military executive, monarchy) , and form of government system (presidential, assembly-elected president, parliamentary) . Column (3) includes total immigrants as an additional control. a Proportion of high-skill emigrants is defined as the stock of high-skill emigrants divided by the stock of total emigrants from country i in year t living in any of the six main OECD destination countries (the United States, Canada, Australia, France, Germany, and the UK). High-skill emigrants are defined as those with a tertiary qualification (13 or more years of education). See Defoort (2008). Bang and Mitra (2013) , who apply the identification criterion of Fearon and Laitin to disaggregate the UCDP dataset. Conflict variables are dummies that take the value of 1 if there has been an intrastate or ethnic intrastrate war in the past five years in the country and 0 otherwise. Geography controls include the median latitude and median longitude of each country, as well as a dummy variable for whether the country is landlocked or not. The colonial origins controls include dummy variables on whether the country has been an English or French colony. The legal origins controls include dummy variables on whether the country has an UK, French or German-based legal system. Other controls starting in column (2) include CPI Inflation and Population, Polity Index, executive forms of government (president, premier, military executive, monarchy), and form of government system (presidential, assembly-elected president, parliamentary). Column (3) includes total immigrants as an additional control. a Proportion of high-skill emigrants is defined as the stock of high-skill emigrants divided by the stock of total emigrants from country i in year t living in any of the six main OECD destination countries (the United States, Canada, Australia, France, Germany, and the UK). High-skill emigrants are defined as those with a tertiary qualification (13 or more years of education). See Defoort (2008). Bang and Mitra (2013) , who apply the identification criterion of Fearon and Laitin to disaggregate the UCDP dataset. Conflict variables are dummies that take the value of 1 if there has been an intrastate or ethnic intrastrate war in the past five years in the country and 0 otherwise. Geography controls include the median latitude and median longitude of each country, as well as a dummy variable for whether the country is landlocked or not. The colonial origins controls include dummy variables on whether the country has been an English or French colony. The legal origins controls include dummy variables on whether the country has an UK, French or German-based legal system. Other controls starting in column (2) include CPI Inflation and Population, Polity Index, executive forms of government (president, premier, military executive, monarchy), and form of government system (presidential, assembly-elected president, parliamentary). Column (3) includes total immigrants as an additional control. a Proportion of medium-skill emigrants is defined as the stock of medium-skill emigrants divided by the stock of total emigrants from country i in year t living in any of the six main OECD destination countries (the United States, Canada, Australia, France, Germany, and the UK). Medium-skill emigrants are defined as those with a secondary qualification (9-12 years of education). See Defoort (2008). 
